Introduction: Delirium is the most common neuropsychiatric condition in very ill patients and those at the end of life. Previous case reports found that delirium-induced disinhibition may lead to overexpression of symptoms. It negatively affects communication between patients, family members, and the medical team and can sometimes lead to inappropriate interventions. Better understanding would result in improved care. Our aim was to determine the effect of delirium on the reporting of symptom severity in patients with advanced cancer. Methods: We reviewed 329 consecutive patients admitted to the acute palliative care unit (APCU) without a diagnosis of delirium from January to December 2011. Demographics, Memorial Delirium Assessment Scale, Eastern Cooperative Oncology Group (ECOG) Performance status, and Edmonton Symptom Assessment Scale (ESAS) on two time points were collected. The first time point was on admission and the second time point for group A was day one (+two days) of delirium. For group B, the second time point was within two to four days before discharge from the APCU. Patients who developed delirium and those who did not develop delirium during the entire course of admission were compared using chi-squared test and Wilcoxon rank-sum test. Paired t-test was used to assess if the change of ESAS from baseline to follow-up was associated with delirium. Results: Ninety-six of 329 (29%) patients developed delirium during their admission to the APCU. The median time to delirium was two days. There was no difference in the length of stay in the APCU for both groups. Patients who did not have delirium expressed improvement in all their symptoms, while those who developed delirium during hospitalization showed no improvement in physical symptoms and worsening in depression, anxiety, appetite, and well-being. Conclusion: Patients with delirium reported no improvement or worsening symptoms compared to patients without delirium. Screening for delirium is important in patients who continue to report worsening symptoms despite appropriate management.
Introduction

D
elirium is the most common neuropsychiatric condition in very ill and debilitated patients and those patients at the end of life. [1] [2] [3] [4] The underlying etiology is often multifactorial in a vulnerable and frail patient. 3, 5, 6 Delirium results in significant distress not only to the patient but also to his or her family and health caregivers. 7, 8 Misinterpretation of symptoms is common and may lead to inappropriate interventions. [9] [10] [11] [12] Psychological distress has been reported in family and health caregivers as patients' reported needs are often difficult to appropriately assess and manage.
Previous studies suggest that in patients with delirium, disinhibition often occurs and patient's self-report of symptoms may be inaccurate. 9 Prior case studies in patients with undiagnosed delirium may be subjected to inappropriate management because of misinterpretation of symptoms. 9 In a recent study by our group, 33% of patients with missed delirium had ''pain'' as the most frequent reason for consultation. 12 In such patients, opioid rotation rather than opioid escalation would be a more appropriate management. There have been limited published studies in the literature that suggest that delirium affects patient reporting of symptoms.
affects reporting of symptoms to tailor the management of such patients correctly.
The purpose of this study was to determine whether the presence of delirium affects patient's reporting of specific cancer-related symptoms.
Methods
This is an ad hoc analysis in previous published study, 4 in which we reviewed 609 consecutive patients admitted to the acute palliative care unit (APCU) at a major academic cancer center during the period of January 1-December 31, 2011. The study was approved by the Institutional Review Board of the University of Texas MD Anderson Cancer Center.
To be eligible for this study, we included only those patients who did not have a diagnosis of delirium at the time of admission. Delirium was defined as those patients with a score of ‡7/30 in the Memorial Delirium Assessment Scale (MDAS), and those with a diagnosis of delirium as per DSM IV criteria and documented as delirium in the patients' medical record. A total of 329 patients were included in the study. Demographic information, including gender, age, race, cancer diagnosis, ECOG Performance status, source of admission, delirium etiology, treatment, and discharge disposition, was collected. The MDAS 13 score was also collected.
Statistical analysis
We analyzed two groups, those patients who developed delirium after admission to the APCU and those patients who did not develop delirium by their discharge from the APCU. The Edmonton Symptom Assessment Scale (ESAS) 14 was collected for both groups at baseline (admission to the APCU) and at follow-up. For patients with delirium, followup ESAS was collected within three days of developing delirium. For patients without delirium, follow-up ESAS was collected + three days before discharge from the APCU. Wilcoxon signed rank test was applied to assess whether the change of ESAS from baseline to follow-up was significantly different from. The Wilcoxon rank-sum test was used to test the difference in age, days of stay, and baseline and change of ESAS measures between patients who developed delirium and those who did not develop delirium. Association between categorical variables was examined by the chi-squared test.
Results
A total of 329/609 (54%) patients were admitted to the APCU with no diagnosis of delirium. Ninety-six of 329 (29%) developed delirium during the course of their admission to the APCU. Baseline characteristics of the two groups are shown in Table 1 . Patients who developed delirium with poorer ECOG scores [ECOG 2 4% vs. 12%, ECOG 3 30% vs. 54%, and ECOG 4 66% vs. 32% ( p = < 0.0001)] were more likely to die compared to those who did not develop delirium during their admission to the APCU (32% vs. 9%, p = < 0.0001). ESAS pain at baseline was worse in those patients without delirium (median 7 vs. 5, p = 0.0040), and dyspnea was reported to be worse in those with delirium (median 5 vs. 3, p = 0.0115). All other characteristics were not found to be statistically different.
Median time to development of delirium is two days. Also, the most common delirium subtype is mixed 34/72 (47%); 24 patients did not have a subtype recorded. Haloperidol remains the most common drug used to control symptoms of delirium 55/96 (57%). For those patients who developed delirium during admission, only 17/96 (17%) had resolution of delirium. Table 2 shows the baseline ESAS symptom values. Table 3 shows the comparison for the intensity of change in ESAS values within each group and between the two groups. Patients with no delirium showed an improvement in their ESAS scores for pain, fatigue, depression, anxiety, drowsiness, appetite, well-being, and sleep. For those patients with delirium, ESAS symptom scores were worse for depression, anxiety, appetite, well-being, and sleep. When comparing the change in the ESAS scores between the groups, all variables were noted to be statistically significant.
Discussion
Our study has shown that patients with delirium report overall worse symptom distress in the different components of the ESAS when compared to those who did not develop delirium. In patients who did not develop delirium, optimal adjustment of medications along with an interdisciplinary approach to patient care showed a decrease in reported symptom intensity, which is consistent with other studies. [15] [16] [17] Our findings suggest that delirium should be suspected particularly in patients with severe and refractory symptom expression. Some symptoms, including pain, were expressed more severely; these patients are at a higher risk of opioid dose escalation or additional use of other adjuvants that may aggravate delirium. These patients may also be candidates for a formal delirium assessment.
In those patients who are self-evident to have delirium such as those who were unable to express their symptoms but clearly confused and or agitated, and those who are unresponsive, misinterpretation of symptoms is not a major factor. It is those who are able to express their symptoms, although inappropriately, who are most likely to be misinterpreted by a clinician. Our group published data on patients seen by our palliative consult service showing that about a third of patients referred had a diagnosis of delirium and about 60% of these patients had delirium that was missed by the primary referring team. 12 This is of important clinical consequence especially since missed delirium can lead to more invasive and inappropriate management.
The exact mechanism of increased symptom expression among patients with delirium is not known. The final common neural pathway in delirium is thought to be associated with low cholinergic and excess dopaminergic state. 18, 19 Other neurotransmitters such as GABA and serotonin affect the activity of both the cholinergic and dopaminergic pathways, contributing to the development of the symptoms of delirium. 20 High symptom expression of almost every symptom is consistent with the pathophysiology of delirium that involves reducing the GABA inhibitory activity thereby allowing disinhibited expression of distress, and patients may also appear more anxious or agitated. 21 Delirium is a common occurrence in patients who are frail, vulnerable, very ill, and debilitated. 22 The finding of worsening symptom expression in patients with delirium suggests that perhaps other tools in conjunction with patient-reported scales such as the ESAS may be useful. Further investigation is needed to better understand the best evaluation modalities that can be used in patients with delirium to appropriately address and manage their symptoms. Incorporating other information that may be available such as those reported by family and other health professionals caring for the patient may be necessary to get a more accurate picture of the patient's symptom distress.
There are several study limitations that may be better addressed perhaps in a prospective observational study. Some 
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information that is relevant to symptom expression discussions cannot be addressed due the retrospective design.
Longitudinal assessment of ESAS with more frequent time points would have been more helpful to describe patterns of reporting in patients with delirium. It is also challenging to properly assess symptoms as patients with delirium may find it problematic to quantify symptom intensity using a numerical scale. Perhaps a more simplistic method is more appropriate such as those used in pediatric populations or those with dementia. [23] [24] [25] It is also important to note that these ESAS records do not indicate whether it was the patient, caregiver, or member of the medical team who ascribed the symptom intensity.
Conclusion
The study shows that patients with delirium report higher distress in depression, anxiety, appetite, well-being, and sleep compared to those who did not develop delirium. Screening patients with severe and refractory symptom expression for delirium may be warranted in patients at increased risk.
